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We show that the all order summation of small x logarithms cannot be
included in the Q2 evolution of structure functions because the NLLx
corrections overwhelm the LLx contribution.
The calculation of the Mellin transform of the Lipatov kernel
ωP (γ) = α¯s(χ0(γ) + αsχ1(γ)), (1)
has recently been completed at NLLx.1,2 It was immediately apparent that the
correction to ωP (
1
2
) is rather large. Moreover for any reasonable value of αs,
the LLx minimum on the real axis at γ = 1
2
becomes a maximum (see fig. 1):
at NLLx the asymptotic behaviour of cross-sections in the Regge limit is then
determined not by the LLx saddle point on the real axis, with small NLLx
corrections, but rather by a complex pair of NLLx saddle points. Further
expansion in powers of αs is thus not very helpful in the Regge limit.
In an attempt to circumvent these difficulties, we here turn to the ‘kt-
factorization’ approach,3 in which the Lipatov kernel is used to deduce the
LLx and NLLx terms in Altarelli-Parisi anomalous dimensions to all orders in
αs. These can then be summed up, so that at NLLx we may write
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Figure 1: The ‘pomeron intercept’ eq.(1) at NLLx plotted against γ: the curves are for
αs = 0.1, 0.05, 0.03, 0.01, 0.005 respectively (top to bottom in the middle).
1
Figure 2: (a) coefficients an (+), nf bn (×), cn (⋄), nfdn ( ), and (b) ratios rn = nf bn/an (×),
cn/an (⋄), nfdn/an ( ), all in the DIS scheme. We set nf = 6 for definiteness. The ratios for
n = 2, 3, 5 are all infinite.
γgg =
∑
∞
n=1(an + αs(cn + nfdn))z
n, γqg(N,αs) = αsnf
∑
∞
n=1bnz
n, (2)
where z ≡ 12 ln 2αs/piN , and the series converge for |z| < 1.
4
The NLLx coefficients cn and dn may be computed for all n from the
result for χ1(γ) in ref.1: the results are presented in fig. 2. Although the
purely gluonic NLLx coefficients cn are of order unity, the LLx coefficients an,
and the NLLx quark contributions bn and dn are all very small. When the
ratio of NLLx to LLx coefficients is of order α−1s ∼ 10, perturbation theory is
beginning to break down. Here (fig.2b) the gluonic perturbative ‘corrections’
are simply enormous (and negative): |dn/an| ≫ 10 for all n. The failure of the
perturbative expansion (2) is even more dramatic than that of (1).
To explore whether this failure is due to an unfortunate choice of defini-
tion of the gluon distribution, we consider various alternative LLx factorization
schemes (fig. 3). In schemes where γqg is reduced (the Q0-scheme,
6 the SDIS
scheme7 in which γqg = 0 by construction, and the ‘physical’ scheme
8 (GDIS))
the NLLx contribution to γgg becomes even larger. In the MDIS scheme,
9 cho-
sen to guarantee momentum conservation at NLLx, trouble is shared between
the quark and gluon sector, but the corrections are still very large. Ratios
of coefficients in all these schemes (and their Q0 variants) are displayed in
fig. 4. It is amusing that in all the schemes the perturbative expansion gets
systematically worse as n increases (i.e. as x decreases).
Also in fig. 3 (MOM) we show the coefficients used in earlier fits to 1994
HERA data10 which found that the data dislike the small-x logarithms. Since
these coefficients are all much smaller than those in the MDIS scheme, it follows
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Figure 3: The coefficients an (+), nf bn (×), cn + nfdn (⋄), in six different factorization
schemes.1,6−9
3
Figure 4: The ratios (cn + nfdn)/an in various factorization schemes: a) DIS (×), SDIS
7 (⋄)
GDIS8 ( ), MDIS9 (+) and b) in the corresponding Q0 schemes.
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immediately that HERA data are completely incompatible with the NLLx
logarithms. This is because such logs rapidly suppress the gluon distribution
at small x (the NLLx corrections to γgg are large and negative), even driving
the structure function negative in a linearised calculation.11
In conclusion, if the new NLLx calculations1,2 are correct, it is useless to
sum logs of x when evolving parton distributions or structure functions: such
calculations are of no phenomenological relevance since they rely on the false
assumption that higher order corrections are small. This marks a significant
advance in our understanding: we now know precisely why inclusive data show
no sign of BFKL in the double scaling12 region. We believe that the develop-
ment of a useful formulation of perturbative QCD in the Regge limit requires
a new approach to high energy factorization.13
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